Background and Purpose-Few patients arrive early enough at hospitals to be eligible for emergent stroke treatment.
S
troke has a disproportionate impact on blacks compared with whites reflected in higher incidence and mortality rates. [1] [2] [3] [4] [5] Time from stroke onset to hospital presentation is a critical factor in acute stroke care because eligibility for thrombolytic therapy requires early arrival. Some studies have found significant racial differences in this delay time, 6, 7 which likely contributes to the differences in tissue plasminogen activator treatment rates by race that have been demonstrated in some studies. 8, 9 Previous work has identified factors that may contribute to delay in seeking stroke treatment and has reinforced the complexity of this decision-making process. These include cognitive factors such as considering the symptoms as not being serious, 10, 11 and social factors such as calling a relative or physician instead of calling 911. 12 Additional racial and cultural factors, including embarrassment and perceived control/self-efficacy, have not been fully explored. 12 Understanding why people make certain decisions during an acute event is crucial for developing effective education interventions to reduce time to hospital arrival. This study surveyed a primarily medically underserved black urban population about stroke knowledge and beliefs that may be barriers to seeking urgent medical attention. Healthy volunteers and hospitalized patients with acute stroke or proxies in the same community were interviewed concurrently to compare behavioral intent versus actual behavior and gain insight into reasons for delay. We hypothesized that there are barriers to seeking acute stroke care that are specific to an urban underserved population. These may include (1) informational barriers (knowledge of treatment and recognition of warning signs); (2) attitudinal barriers (mistrust of healthcare system and providers); and (3) institutional barriers (preparedness for acute treatment in a high-risk population).
Methods

Community Survey
A convenience sample of 20 community-based sites in the highstroke-risk catchment area of a large urban community hospital, Washington Hospital Center in Washington, DC, was identified between 2007 and 2008 for administration of a stroke knowledge and hypothetical action survey. These sites included churches, senior citizen centers, men's groups, and community health fairs. This survey was modified from 1 developed by the TLL Temple Project to assess community knowledge before educational interventions in East Texas. 13 The community survey was administered by trained members of the research team who performed face-to-face interviews with community volunteers.
It consisted of open-ended and multiple option questions regarding stroke symptom identification and 5-point Likert scale ratings for attitudinal and self-efficacy statements ( Figure S1 , http://stroke.ahajournals.org). Respondents were also presented with a hypothetical situation of a relative experiencing a possible stroke and asked how likely they would be to take certain actions. This design has been found reliable in studies of health interventions with low-literacy adults. 14 
In-Hospital Stroke Survey
Concurrently, 100 structured interviews were conducted by a single interviewer with patients with acute stroke in the same hospital (Washington Hospital Center) within 48 hours of admission and consisted of socioeconomic items, initial impression, first action, transport mode, and open-ended questions regarding reasons for transport mode and delay to hospital arrival ( Figure S2 ). Reasons for delay were further explored with multiple option questions. To include mild and severe strokes, if the patient could not be interviewed because of aphasia, severe dysarthria, or altered mental status, then a relative or friend (proxy) who was with the patient at the time of presentation was interviewed.
Statistical Approach
Participant characteristics were summarized as percents. For variables collected in both surveys, we compared frequencies using 2 and Fisher exact test. Among community participants, stroke symptom recognition from open and multiple option questions were summarized as percents. Among patients with stroke, emergency medical services (EMS) use was summarized as percents and differences in EMS use by patient characteristics were tested using 2 tests. Responses regarding actions in the acute stroke setting were compared between the 2 groups (ie, hypothetical actions among healthy volunteers and actual actions among patients/proxies). Comparisons were initially done by calculating ORs treating volunteer/ patient as the outcome and action as predictor (ie, a case-control analysis). Because the volunteers and patients differed on education and insurance, we next computed adjusted ORs controlling for these factors. Because education and insurance were strongly associated, and education was not associated with case-control status after adjusting for insurance, our final model included only insurance as a covariate. Health insurance was dichotomized as "private"ϭprivate/ HMO/PPO and "nonprivate"ϭMedicare/Medicaid/DC Healthcare Alliance/none.
Responses for barriers to calling 911 were summarized as frequencies for community volunteers and patients with stroke separately. For patients with stroke, a bar chart depicting barrier frequency was constructed (Figure) . Each bar was dichotomized to represent the frequency of actual EMS use among the patients who said the barrier applied to them. Among those arriving by EMS, reasons for use were summarized as percents.
All analyses were performed in SAS Version 9.1.3. This study was approved by the local Institutional Review Board. Written informed consent was obtained from the community volunteers and a $5 gift card was provided after the survey. Waiver of written informed consent was obtained for the patient/proxy interview.
Results
Community Survey
A total of 253 community volunteers from Washington, DC, participated in the survey (Table 1) . Two thirds recalled being exposed to stroke information in the previous year with television news, newspapers/magazines, and doctors cited as common sources. Ten percent of respondents had a stroke themselves, 49% had a relative with stroke, and only 14% had no experience with stroke.
Despite the exposure to stroke information reported by the community volunteers from both public education and personal experience, on open-ended questioning, only 15% to 48% of respondents were able to cite the classic stroke symptoms ("sudden trouble speaking" and "numbness or weakness of the face" were most frequently cited: 36% and 48% of respondents, respectively). Stroke symptom recognition increased to 62% to 82% of respondents with multiple option questions. However, 69% of respondents also incorrectly identified chest pain as a stroke symptom based on their answers to the open-ended and multiple option questions (18% cited chest pain as a symptom in the open-ended question, 54% on the multiple option question, and 69% on either or both questions).
In-Hospital Survey
There was a total of 100 respondents for the patient/proxy interview (Table 1) : 82 were patients themselves, 13 were a combination of patient and a relative/friend, and 5 were a relative/friend only. Half of the patients failed to use EMS and instead reached the hospital by car or public transportation. There was no difference in patients' use of EMS for those whose interviews were completed by a proxy or a combination of patient and proxy compared with the patients themselves. There was no significant association between level of education and use of EMS. In fact, the trend favored more frequent use of EMS by those with less education (56.9% of those with a high school diploma or less used EMS versus 38.1% of those with more than a high school diploma, Pϭ0.063), a finding consistent with the responses from our healthy volunteers. There was also no difference in EMS use between those who lived alone and those who did not.
Comparison of Community Versus In-Hospital Survey Responses
If faced with a hypothetical stroke, of community volunteers surveyed, 89% said they would call 911 first. In contrast, only 12% of patients with stroke interviewed in fact called 911 first (Table 2 ). This was highly significant even when controlling for differences between the 2 groups in insurance (OR, 63.9; 95% CI, 29.5 to 138.2). The first action of stroke patients interviewed was more likely instead to call a relative/ friend ( Table 2) .
Barriers for Calling 911
Few community volunteers felt any of the suggested barriers applied to them. Those with lower education were actually more likely to plan to call 911 (93% versus 83%, Pϭ0.012). Meanwhile, 89% of patients with stroke felt there was a significant delay in seeking medical attention, and in response to open-ended questions, almost half cited thinking the symptoms were not serious and/or the symptoms would resolve as reasons for delay (data not shown). The multiple option format revealed an even higher frequency of these and other barriers (Figure) . Of those with actual and/or perceived delay in hospital arrival, all attested that Ն1 of the listed reasons for delay applied to them, including almost one fourth who thought there was nothing that could be done to help. Fewer than half of patients reporting each of the most common barriers ultimately arrived by EMS except for those who cited no transportation or calling a friend/relative first ( Figure) .
Thirty-two percent of patients/proxies reported initially recognizing that the patient may be having a stroke with no association with level of education (25.9% of those with lower education recognized the stroke symptoms versus 40.5% of those with higher education, Pϭ0.122). Still only 56.3% of these patients arrived by ambulance compared with 45.6% of those who did not suspect stroke (Pϭ0.320). Despite suspecting stroke, more than two thirds of these patients cited thinking the symptoms were not serious or that the symptoms would resolve as reasons for delay, a similar frequency compared with those who did not suspect stroke.
Of those who arrived by ambulance, only one fourth did so out of belief that using EMS would be the fastest method of transportation to the hospital, whereas 35% cited not being able to drive or having no other transportation options.
Discussion
In a high-risk, predominantly black medically, underserved urban population, significant discrepancies exist between how healthy volunteers say they would behave during a hypothetical stroke compared with how hospitalized patients with stroke actually behaved at the time of their stroke. Whereas most healthy volunteers say they would call 911 immediately, most patients with stroke delay taking this action. This paradoxical failure to act promptly contributes to delayed presentation, reduced opportunity for acute therapy, and greater stroke morbidity.
A potential explanation for the observed paradox or disconnect between behavioral intent versus actual behavior is that patients or witnesses may not recognize stroke signs and symptoms when they occur and, therefore, not trigger a call for EMS. Although the Delay in Accessing Stroke Healthcare (DASH) II study did not find an association between stroke knowledge and EMS use (in fact, those with greater knowledge were less likely to use EMS), 10 perhaps lay people have difficulty translating this knowledge to accurately identify a stroke as it is happening. However, in our study, even among those who suspected stroke, only approximately half used EMS. Therefore, being able to recognize stroke is not sufficient. The action a patient takes in the acute stroke setting may depend on multiple factors, including depth of stroke knowledge; presence of social, cultural, or behavioral barriers; and ability to translate knowledge into appropriate action. 15 One factor frequently cited by patients as a contributor to delay was the belief that no medical intervention could help them. That observation underscores the importance of educating the public on not only the availability of a timesensitive therapy, but also motivating the public to use it. Although current stroke education campaigns focus on symptom recognition and calling 911, most do not explicitly state that calling 911 can result in treatment to improve outcome. If people are taught that prompt treatment of stroke is not just limited to standard supportive care, that knowledge could provide motivation that may overcome social and attitudinal barriers found here and reported in other studies. [15] [16] [17] Additional misperceptions appear to contribute to delay. Despite the exposure of the study community to national stroke education campaigns, two thirds of the patients did not recognize they were having a stroke. In addition, the community often believed chest pain to be a common stroke symptom, which may have contributed to patients' failure to recognize stroke.
The most frequently cited factors for delay included patients' initial belief that their symptoms were not serious and/or did not require treatment. Even among the one third of patients who recognized they were experiencing a stroke, use of 911 was lower than might be expected given the responses of healthy volunteers to questions about a hypothetical stroke. Some patients may decide to call 911 only if they feel their symptoms are severe. 11, 15 Future studies should explore community members' thresholds for calling 911 depending on hypothetical symptom severity and should examine the correlation between patients' tendency to call 911 and their stroke severity.
Nevertheless, such findings taken in aggregate indicate that current education campaigns are not achieving their goal in this target community; similar findings might be expected in other urban, underserved communities. Therefore, new approaches to public education about stroke symptoms may be necessary. These might include (1) culturally appropriate descriptions of stroke signs and symptoms with a distinction from cardiac signs and symptoms; (2) education campaigns targeted at audiences other than the potential stroke patient, for example, children 18, 19 ; (3) an emphasis on the fact that a treatment exists that can improve outcomes and minimize disability; and (4) an emphasis on the fact that stroke symptoms, even when not outwardly severe or dramatic, are manifestations of a serious disease process requiring immediate medical attention.
The current findings indicate that surveying community volunteers does not provide reliable data on what barriers exist in that community to seeking acute stroke care. It was difficult to establish in a hypothetical scenario addressed to community volunteers why patients might delay calling 911 in the setting of an acute stroke.
This study has several limitations regarding participant selection. First, the respondents for both the community survey and patient/proxy interview were self-selected, which introduces selection bias, and the number of refusals was not collected, thus preventing the calculation of response rates. Second, some characteristics such as medical history other than stroke were not collected for the community volunteers limiting our ability to ensure the 2 groups are comparable, and there were socioeconomic differences between the survey and patient respondents. Still, the community participants were recruited at organizations in the catchment area of the hospital, chosen specifically because they serve disproportionately black, lower-income, and/or elderly populations, similar to the population of patients with stroke at this particular hospital. To attempt to mitigate for some of these differences, we evaluated the effects of education and adjusted for insurance type when conducting comparisons between groups. Third, it is possible that the recruited patients had less severe strokes than the hospital population, because the majority of interviews in this study were completed by the patients with stroke themselves instead of by proxy. Milder stroke severity may have contributed to their decision not to use EMS. However, our finding that there was no greater use of EMS for those patients who could not complete the interview themselves suggests that stroke severity does not fully account for whether a patient will arrive by ambulance. This is an important topic for future investigation.
Conclusions
This study illustrates that although most in this high-risk community can correctly answer a survey question to call 911 immediately in case of "stroke," patients tend to not take this action when faced with the actual situation. Additional studies are needed to explore reluctance to call 911 so that educational interventions can be developed to address these reasons for delay. 
Sources of Funding
Supported by the National Institute of Neurological Disorders and Stroke (NINDS) and the National Center on Minority Health and Health Disparities (NCMHD) (U54NS057405).
Disclosures
None. We are conducting a study sponsored by Georgetown University. We would like a few minutes of your time to help us discover community awareness of strokes and related health issues. Please participate in the survey even if you do not know much about this topic because we are trying discover exactly what people like yourself actually know about this serious medical problem. Your input will be very helpful in developing community awareness of a serious problem. I also want to assure you that your answers will remain anonymous.
ONLINE SUPPLEMENT
Understanding Reasons for Delay in Seeking Acute
1. Have you seen, heard, or read anything about strokes in the last year or so? 
